SYNOPSIS Technetium-labelled erythrocytes provide a satisfactory agent for the measurement of red-cell volume with the advantages that there is a low radiation dose and repeated measurements can be readily carried out. A method of labelling red cells using 99Tcm04-with a small amount of stannous chloride has been evaluated in 20 patients, and compared with measurements of red-cell volume with 5lCr-labelled erythrocytes carried out simultaneously in the same subjects.
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No significant differences between the results by either method occurred if the period of observation was limited to 20 minutes after the injection of labelled cells. Thereafter, elution of Tc from the cells made the determination of red-cell volume with 99Tcm less reliable. Accordingly, the use of 99Tcm as the label for red-cell volume measurements will result in errors if mixing of the erythrocyte pool is delayed, unless an elution correction factor is applied.
Because of its short half-life and its radiation properties, the radionuclide 99Tcm appears to be particularly suitable as a red-cell label for measurements of the red-cell mass (Korubin, Maisey, and McIntyre, 1972) and the splenic red-cell volume, and for visualizing the spleen (Hegde, Williams, Lewis, Szur, Glass, and Pettit, 1973) . Adding stannous chloride as a reducing agent permits satisfactory labelling efficiency (50-75%) as well as a good binding of the technetium to the erythrocyte (Eckelman, Richards, Hauser, and Atkins, 1971 ; Korubin, Maisey, and McIntyre, 1972) . It has been shown that there is a negligible increase in the distribution space of the isotope, at least during the first 20 minutes after the injection of the labelled red cells.
However, if mixing of the labelled cells is delayed, as occurs in cardiac failure or shock (Baker, St. Ville, Suzuki, and Shoemaker, 1965) or in splenomegaly (Toghill, 1964) , it is necessary to delay blood sampling for 30 to 60 minutes in order to avoid underestimating the red-cell volume.
The purpose of this study was to check the validity of Technetium-99m as a red-cell label, with special reference to the elution of the isotope from the cells during the first hour following injection.
Patients
Red-cell volume was measured in 20 patients. ' British Council scholar Received for publication 10 September 1974. Twelve of the patients suffered from polycythaemia rubra vera, one from myelosclerosis, two from aplastic anaemia, and five were being investigated because of the fortuitous discovery of a high packed cell volume. Only the patient with myelosclerosis had a massively enlarged spleen (F.A., see table) . Although some of the other patients had varying degrees of splenomegaly, there did not appear to be any significant differences between the blood samples collected at 10 min and 60 min after the injection of 51Cr-labelled red cells.
Methods
Twenty ml venous blood were collected into 3 ml of 'NIH A' acid citrate dextrose (ACD). The blood was centrifuged and the plasma removed. Half of the red cells were labelled with 51Cr in accordance with the ICSH recommended methods (International Committee for Standardization in Hematology, 1973) . Five hundred /Ci of 99Tcm in the form of pertechnetate was added to the remainder and this suspension was allowed to stand for 15 min at room temperature. Two ,tg of a freshly prepared solution of stannous chloride in 9 g/l NaCl (passed through a 0-22 ,um Millipore filter) was added per ml of red cells. After a further 5 min of standing, the red cells were washed three times in five volumes of 9 g/l NaCl. x 100 "'Cr RCV to obtain a PCV of about 0 5. One ml of this suspension was retained as a standard. The amount of radioactivity in the supernatant of further aliquot portions of the suspension was determined at various times after the end of the tagging procedure.
Venous blood samples were obtained every 10 min for 60 min after the injection. The radioactivity was measured in a scintillation counter with a dual channel analyser (Packard model 3002). With this the counts due to each of the isotopes were easily distinguished, and, in the Tc counting conditions, the amount of scattered radiation due to 51Cr from the small dose administered was minimal. The 99Tcm-radioactivity attached to the red cells was calculated in each sample by subtracting the plasma activity (adjusted for PCV) from the activity of the whole blood. The value obtained for each time interval was used to calculate Tc red-cell volume. From the 51Cr data the red-ell volume was calculated in the conventional way (International Committee for Standardization in Hematology, 1973). These results were compared with the Tc red-cell volume to enable the elution of technetium from the red cells to be calculated.
Results
Elution of technetium from the red cell in saline suspension in vitro was very slow and did not exceed 1 % in one hour (fig 1) .
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Haemat., 10, 347-357. 
